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1．　Introduction
　　　In　Japan　the　transparency　of　internal　control　system（ICS）has　been　finally　recognized
as　important　due　to　the　enforcement　of　Japanese　versioned　SOX　act（Financial　Instru－
ments　Trading　Act　and　Company　Act）．　Regulators　and　the　professional　institution　of
public　accountants　are　busy　in　preparing　the　final　draft　of　auditing　standards　for　the
execution．　Taking　into　account　this　evolution，　an　experimental　investigation　is　made　so　as
to　examine　whether　the　transparent　ICS　investment　can　reveal　the　honesty　of　a　manger．
　　　The　investment　works　in　two　ways．　It　can　make　his　asset　quality　more　likely　to　be
what　he　intends　to　achieve．　With　the　i．nternal　control　effectively　functioned，　the　audit　that
he　has　purchased　can　be　more　accurate．　Another　specific　consideration　is　also　put　to－
gether；measure　the　efficiency　of　direct　government　intervention．
　　　This　kind　of　intervention，　which　could　be　distinguished　from　a　lawsuit　of　investors
against　the　manager，　includes　penalties　imposed　on　his　dishonesty．　It　might　play　a　very
efficient　role　in　creating　a　hostile　environment　and　a　threat　against　the　manager’s　dishon一
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esty，　since　the　law　suit　could　be　regarded　as　time　consuming　and　expensive，　culturally
rebuffed　by　the　Japanese．　The　main　concern　here　is　whether　the　government　direct　inter・
vention　is　more　efficient　than　the　law　suit．　The　investigation　is　based　on　our　signaling
model，　in　which　both　the　investment　in　the　ICS　and　the　audit　purchase　can　work　as　a
signal　for　the　manager’s　honesty．
　　　51aboratory　markets　are　created．　In　the　first　market　auditing　is　unavailable　and　in
others　a　manager　can　purchase　voluntarily　an　audit．　He　can　invest　in　the　ICS　throughout
5markets；while　the　investment　is　private　in　the　first　2　markets，　it　is　public　in　the　last　3
markets．　This　setting　simulates　the　introduction　of　internal　control　audit　in　Japan　so　as　to
evaluate　the　impact　of　new　rule．　In　the　fourth　market　the　investor　can　sue　the　manager　for
his　loss，　whereas　in　the　last　market　penalties　are　also　likely　to　be　imposed　by　the　govern・
ment　on　the　dishonesty　of　managers．
　　　We　obtain　the　following　results　in　this　experiment．　So　long　as　the　investment　is　pri－
vate，　managers　are　reluctant　to　invest　in　the　ICS，　while　once　public，　they　are　very　eager　to
do　so．　However，　that　doesn’t　improve　much　the　economic　efficiency，　which　results　don’t
necessarily　support　the　ICS　investment　as　a　signal　for　the　manager’s　honesty．　Moreover，
their　enthusiasm　diminishes　in　the　market　where　government　penalties　are　likely　together
with　a　law　suit　against　the　manager．
　　　With　a　law　3uit　available，　the　frequency　of　honest　behavior　and　asset　purchase　in－
creases　significantly，　as　our　previous　experimental　study（Kato　2006）shows．　In　addition，
the　threat　of　government　penalties　on　the　manager’s　dishon6sty　proves　to　be　playing　an
efficient　role　in　inducing　trust　among　m3nagers　and　investors．
　　　Similar　experimental　research　is　done　by　Dejong　et　al．（1985），　Dopuch　et　a1．（1989），
Kachelmeier（1991），　Dopuch　and　King（1992），　and　Wallin（1992）．　The　more　complicated
studies，　whose　objective　is　mainly　the　auditors　reporting　behavior，　are　done　by　Mayhew　et
al．（2001）and　Mayhew　and　Pike（2004）．　But　nobody　evaluates　the　effect　of　transparent
ICS　investment　as　well　as　that　of　the　government　direct　intervention　bn　the　inducement　of
trust　in　the　markets．　The　rest　of　our　paper　is　organized　as　follows．　We　present　a　basic
model　in　the　section　2　and　show　the　experimental　design　and　results　in　the　section　3．　A
summary　and　conclusion　are　provided　in　the　final　section．
2．The　Model
2－l　The　Disclosure　Game
　　　We　formulate　a　very　simple　disclosure　model　based　on　the　prisoner’s　dilemma　game1．
First　we　ignore　the　ICS　investment　so　as　to　make　our　basic　setting　clearer．　Suppose　that
amanager　sells　an　asset　to　an　investor。　The　manager　can　make　an　effort　or　no　effort．
1　Strictly　speaking，　it　is　based　on　what　Rasmusen（2006，　pp．136－137）called　a　one－sided　prison・
　　er’s　dilemma．　　　　．
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Figure　l　Disclosure　Game
Whenever　he　makes　an　effort，　he　incurs　the　cost（C＝5），　but　he　can　certainly　sell　a　high
quality　asset．　On　the　other　hand，　if　he　makes　no　effort，　he　incurs　no　cost　at　all，　but　he　will
surely　sell　a　low　quality　asset．　The　investor　can　buy　this　asset　or　boycott　it．　If　he　would
like　to　buy　it，　he　should　always　pay　p（p＝10）to　the　manager．　The　liquidation　value　of
asset　will　amount　to　l5，　if　the　quality　is　high．　That　value　will　be　only　5，　if　the　quality’is
low．　Thereby　the　investor　can　get　15－10＝5in　the　former，　while　he　will　lose　5（5－10＝－5）
in　the　latter．　The　managers　who　make　an　effort　can　get　only　lO－5＝　5，　while　those　who
make　no　effort　can　get　10－0＝10．
　　　Let　us　assume　that　the　manager　always　discloses　that　the　asset　quality　is　high，　since
disclosing　low　leads　to　a　boycott　from　the　investor　and　hence　meaningless．　He　knows　the
real　quality　but　the　investor　doesn’t．　There　exists　an　information　asymmetry．　The　rational
choice　of　the　investor　is　to　boycott　it，　given　the　probability　that　he　buys　a　low　quality　asset
only　to　lose　5　as　a　sucker’s　payoff．　Even　a　manager　always　making　an　effort　knows　that
he　will　lose　5　due　to　a　boycott　of　the　investor．　The　reasonable　solution　is　that　he　makes　no
effort　at　all．　We　are　now　facing　with　what　Akerlof（1970）called　a　lemon　problem．　Figure
lsumsitup．
2－2　The　Signaling　Game　with　a　L、aw　Suit　Unavailable　or　Available
　　　The　audit　purchase　and　ICS　investment　can　transmit　information　from　a　manager　to
investors　and　solve　the　information　asymmetry．　We　don’t　need　to　explore　a　new　model，
because　the　small　modifications　of　our　signaling　game（Kato　2004，2005，2006）are　enough
to　explain　the　circumstances．　The　audit　fee　is　denoted　by　C．
　　　As　our　previous　models，2parameters（αandβ）are　provided．　The　former　denotes　how
often　his　or　her　intention，　whether　good　or　bad，　will　be　fruitful．　The　latter　indicates　how
often　a　correct　report　will　be　provided　on　the　audit　purchase．　Those　parameters　are　uni－
formly　distributed　on［0，1］．　The　major　change　is　simply　the　way　those　parameters　work．
　　　The　ICS　investment　ameliorates　them．　In　other　word，　it　makes　the　asset　q口ality　more
likely　to　be　high，　as　far　as　he　made　an　effort，　while　it　makes　the　quality　more　likely　to　be
low，　once　he　has　decided　not　to　make　an　effort2．　Even　if　he　is　completely　effort－averse，　he
is　more　likely　to　be　mistaken　for　the　honest　type，　as　far　asαstays　low．　His　desire　to　take
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advantage　of　it　pushes　him　into　not　investing　in　the　ICS．　Thereby，　the　ICS　investment
might　reveal　the　manager’s　type．　However，ρur　assumption　is　that　the　simple　ICS　invest－
ment　could　not　work　as　a　signal　for　the　manager’s　honesty．　It　is　the　audit　purchase　that
makes　signaling　feasible．
　　　The　cost　of　ICS　investment（1）implies　the　increase　of　signaling　cost　incurred　by　the
manager，　which．　increase（∫）can　improvesαand　produce　a　higher　accuracy　audit，　as　if　a
mgre　costly　audit　was　purchased．　The　ICS　investment　augments　the　accur孕cy　in　exactly
the　same　manner　as　the　purchase　of　a　more　costly　audit　does．　However，　the　signaling
effect　of　ICS　investment　is　not　expected，　as　long　as　the　investment　is　private．　The　intro・
duction　of　internal　control　audit　can　make　the　investment　public　and　will　work　out　this
problem，　since　the　fact　of　paying　the　cost　is　showing　off．
　　　Both　auditing　and　ICS　investment　are　available　to　the　manager．　There　are　two　types
of　managers：dishonest　and　opportunistic．　The　dishonest　type　is　completely　effort－averse
and　never　makes　an　effort．　The　opportunistic　type　trades－off　the　current　benefit　from
making　no　effort　and　the　loss　in　reputation．　In　other　words，　he　is　willing　to　make　an　effort，
only　if　he　is．@better　off．　An　incorrect　audit　report　is　assumed　to　be　provided，　only　if　the
asset　quality　is　actually　low．　It　means　no　mistake　made　in　the　report　when　the　asset　qual－
ity　is　high．
　　　Investors　can　sue　the　manager　for　their　loss．　However，　they　will　never　win，　if　the
manager　doesn’t　purchase　an　audit　or　the　audit　report　says　that　the　asset　quality　is　low．
They　can　recuperate　all　the　losses　they　suffered，「奄?@they　win，　but　the　court　can　find　with
difficulty　any　proof　that　the　manager　has　made　an　effort．　The　probability　of　winning　a
suit　is　denoted　byφand　it　doesn’t　differ，　whether　the　manager　has　made　an　effort　or　not．
If　investors　win，　the　manager　should　pay　the　cost　of　law　suit（IF）as　wel1，0therwise　they
would　owe　it　entirely　to　themselves．　Higher　F　implies　also　a　cultural　or　economic　burden
facing　with　the　law　suit．
　　　We　define　both　pooling　and　separating　equilibria　in　the　following　ways．　The　former
means　that　the　opportunistic　type　will　abandon　his　dishonest　behavior，　in　other　words，　he
will　be　better　off　when　he　makes　an　effort．　The　latter　indicates　that　those　who　purchase
an　audit　have　certainly　made　an　effort．
　　　Figure　2　and　3　each　shows　the　pooling　and　separating　regions　with　a　law　suit　unavail－
able　or　available，　given　1＝0．5，　C＝0．5，　F＝3，　andφニ1／23．　The　pooling　or　separating　regions
are　each　inside　the　bold　or　dashed　curve　as　well　as　the　area　of　two　straight　linesα＝1and
β＝1（0≦α≦1，0≦β≦1）．The　pooling　regions　are　independent　of　the　signaling　cost，
2　0nce　the　business　goes　wrong，　managers　cannot　afford　to　take　advantage　of　an　unexpected
　　chance　due　to　the　inflexible　nature　of　ICS，　particularly　acute　in　the　field　of　rapidly　evolved　infor－
　　mation　technologies．　This　is　one　of　the　much　criticized　elements　of　the　institutionalization　of
　　internal　control　transparency．
3　See　Kato（2006，　p．26）．
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Figure　2　Pooling　and　Separating　Regions　with　a　I．aw　Suit　Unavailable
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Figure　3　Pooling　and　Separating　Regions　with　a　Law　Suit　Available
say，　total　cost　of　ICS　investmentのand　audit　purchase（C）．　Observing　both　figures，　much
smallerβ（β＝0．167　in　the　pooling　equilibrium　andβ＝0．833　in　the　separating　equilib－
rium）can　make　the　pooling　and　separating　equilibrium　effective　with　a　law　suit　available，
asαapProaches　1．
2－3　The　Signaling　Game　with　Penalties　Imposed
　　　Together　with　a　law　suit　the　government　is　likely　to　impose　penalties（P）on　the
dishonest　behavior　of　managers，　which　penalties　would　be　enforced，　only　if　managers
made　no　effort　and　purchased　an　audit　as　well　as　the　investors　ended　up　losing　the　invest・
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ment．　The　probability　of　penalties　imposed　is　denoted　byξ，　since　the　dishonest　behavior
should　not　always　b自　detected．　The　expected　payoff　of　dishonest　behavior　or　that　of　com－
P1・…y・ff・…verse・yp…dec・ea・es　by・（1一β）子・n・h・IC・・nv…m…and・ud・t　p　
chase，　compared　with　the　signaling　game　with　a　law　suit　available．　Thus，　we　have　the
condition　of　a　pooling［1］and　separating［2］equilibrium　as　follows，　given　F＝3　andφ
ニ1／2．
15
i　　P4－一　　ξ）
［1］ 9＋6β ≦α⇔
6
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≦α
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≦α
　　　If　P　surpasses　10，　the　pooling　equilibrium　can　hold　with　everyαorβ，　whereα≧1／2，
β≧1／2，andξ＝1／2．　Figure　4　shows　the　pooling　and　separating　regions，　given　1＝0．5，　C＝0．5，
φ＝1／2，Fニ3，ξ＝1／2，　and　P＝2．　This　demonstrates　that　even　ifβ＝0，　the　pooling　can　be
effective，　asαapProaches　1．
a
19／20
　3／4
1／2
　　　　　　　　　　　　　　　　　　　Ol／6　1／2　4／510／111β
（Total　Cost　of　ICS　Investment　and　of　Audit　Purchaseノ十C＝1，F＝3，φ＝1／2，ξ＝1／2，　and　P；2）
　　　　　　　Figure　4　Pooling　and　Separating　Regions　with　Penalties　Imposed
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3．The　Experimental　Investigation
3－l　The　Experimental　Design
able　and　in　others　a　manager　can　purchase　voluntarily　an　audlt．
internal　control　system（ICS）throughout　5　markets，　although　the　investment　is　unobserv－
able　to　an　investor　in　the　first　2　markets（market①and②）．　While　in　the　third　market
（market③）both　the　ICS　lnvestment　and　the　audit　purchase　are　public，　in　the　last　2　mar－
kets（market　＠　and⑤）the　investor　can　sue　the　manager　for　his　loSs．　In　the　market⑤
penalties　are　likely　to　be　imposed　by　the　government　against　the　dishonest　behavior　of
managers　as　well．　The　subjects　experience　all　the　markets　from　O　to⑤’and　are　told　the
experiment　Would　last　20　periods．　We　illustrate　the　sequence　of　actions　in　the　market⑤，
the　most　complicated　one．　The　treatment　follows　the　sequence　outlined　here　for　each
period．
　　　The　examination　is　also　made　in　a　laboratory　setting．　The　experimental　design　and
examination　are　made　according　to　our　disclosure　and　signaling　games．　All　subjects　are
graduate　students　in　Japan．　By　using　computer　terminals，　we　conduct　a　matching　game
played　by　a　pair　of　subjects：amanager　and　an　investor．　However，　throughout　the　experi－
mentatioh　we　are　using　the　words“seller”and“buyer”instead　of“manager”and“inves・
tor”in　order　to　be　less　idiosyncratic．
　　　51aboratory　markets　are　created．　In　the　first　market（market①），auditing　is　unavail－
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’　He　can　invest　in　the
（1）
（2）
（3）
（4）
（5）
（6）
（7）
（8）
Each　manager　can　invest　in　the　ICS．　The　cost　is　O．5　yen．　Whether　he　did　so　or
not　is　announced．　The　investment　can　improveα．
The　manager　can　make　an　effort　so　as　to　increase　the　probability　of　reaching　the
high　asset　quality，　but　he　doesn’t　know　exactly　which　quality（low　or　high）he
has　achieved．　He　incurs　5　yen　by　making　an　effort．
The　asset　quality　is　disclosed　high．
The　manager　can　voluntarily　purchase　an　audit．
The　audit　purchase　being　decided，　the　manager　should　choose　less　costly（C＝0．5
yen）but　low　accuracy　audit（β＝2／3）or　a　more　costly（C・・1　yen）but　high
accuracy　audit（β＝’4／5）．　The　ICS　investment　makes　his　purchased　audit　more
accurate（the　accuracy　of　less　costly　audit　and　that　of　more　costly　audit　each　up
toβ＝4／5　andβ＝9／10）．
Whether　a　less　costly　or　more　costly　audit　was　chosen　is　announced　to　the　inves－
tor．
The　audit　report　is　isSued，　stating　whether　the　asset　quality　is　low　or　high．　An
incorrect　report　will　be　provided，　only　if　the　asset　quality　is　actually　low．
Each　investor　decides　whether　to　buy　this　asset　or　not．
8（9）
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The　investor’s　payoff　is　immediately　known．　He　will　suffer　a　loss　of　5　yen　from
buying　a　low　quality　asset，　whereas　purchasing　a　high　quality　asset　gives　him
areward　of　5　yen．
The　loss　of　investor　can　leads　to　penalties　imposed　on　the　manager　with　prob－
ability（ξ＝1／2），　if　he　turnls　out　to　be　making　no　effort．　Once　penalties　are　im－
posed，　he　should　pay　fines，　namely　lO　yeri，　to　the　government．
The　investor　can　sue　the　manager　for　his　loss，　but　the　probability　of　wining　is
1／2．
Whether　the　investor　won　the　suit　or　not　is　announced．
　　　In　all　5　markets　we　set　up　a＝4／5，　but　the　ICS　investment　can　improve　this　probability
up　toα＝5／6．　The　experimentation　keeps　the　step（2）private，　and　hence　the　investor　can
observe　imperfectly　in　which　period　the　manager　has　made　an　effort．　All　he　can　do　is　to
make　a　guess　according　to　his　payoff．　ln　the　market　＠　and②　the　step（1）stays　private
and　provides　baseline　results　to　evaluate　the　impact　of　introducing　the　internal　control
audit，　Step（6）is　introduced，　since　the　disclosure　of　audit　fees　is　envisaged　in　JaPan．
　　　Only　in　the　market　＠　and⑤，　the　steps（11）and（12）are　added．　The　investor　suits　the
manager　for　his　loss，　namely　5　yen，　and　can　recuperate　it　in　each　period．　The　probability
of　winning（φ）is　l／2，　which　doesn’t　differ，　whether　the　manager　has　made　an　effort　or　not．
If　the　investor　wins，　the　manager　should　pay　the　cost　of　law　suit（F＝3「凾?氏j， while if　he
loses，　he　should　make　up　for　himself．　However，　they　will　never　win，　if　the　manager　doesn’t
purchase　an　audit　or　the　audit　report　says　that　the　asset　quality　is　low．　We　make　the　law
suit　fairly　expensive，　taking　for　granted　the　restraint　due　to　the　cultural　and　economic
burdens　in　Japan．
　　　In　the　market⑤penalties　imposed　on　the　manager　are　bound　to　continue　at　least　in
the　next　period．　He　should　pay　10　yen　as　fines　immediately　and　would　pay　another　lO　yen
in　the　next　period，　whenever　the　investor　lost，　regardless　of　whether　he　made　an　effort　or
not．　These　penalties　would　continue　with　a　half　chance　that　any　subsequent　period　is　last
and　with　certainty　as　long　as　the　manager　doesn’t　purchase　an　audit．　The　disappearance
of　these　effects　is　announced　to　the　both　sides．　It　is　worth　noting　that　the　result　of　law　suit
doesn’t　depend　on　the　fact　of　penalties　imposed．　The　investor　would　still　lose　with　prob－
ability　1／2．
　　　Based　on　the　one　shot　game　the　purchase　of　a　less　costly　audit　without　ICS　investment
makes　the　dishonest　behavior　of　managers　better　off　due　to　the　low　capacity　of　enhancing
their　asset　quality（α＝4／5）as　well　as　high　probability　of　incorrect　audit　report（1一β
＝1／3）．On　the　other　hand，　the　audit　purchase　together　with　ICS　investment　makes　their
dishonesty　worse　off，　because　of　the　high　capacity　of　improving　their　asset　quality（αニ
5／6）as　well　as　the　low　frequency　of　erroneous　report（1一β＝1／5）．　M6reover，　the　purchase
of　a　more　costly　audit　makes　their　dishonesty　worse　off　eVen　without　ICS　investment，　since
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the　frequency　of　erroneous　report　will　be　reduced（1一β＝1／5）．　However，　this　choice
should　be　less　efficient，　because　the　capacity　of　ameliorating　their　asset　quality　will　stay
low（α＝4／5）．
3－2　The　Results
Our　5　hypotheses　are：
Hl：The　number　of　effort　and　asset　purchase　increases　when　auditing　is　available．
H2：The　frequency　of　ICS　investment　increases　when　it　is　public．
H3：The　number　of　effort　and　asset　purchase　increases　when　the　ICS　investment　is
　　　　public．
H4：The　number　of　effort　and　asset　purchase　increases　when　a　law　suit　is　available．
H5：The　number　of　effort　and　asset　purchase　increases　when　penalties　are　imposed　on
　　　　the　manager．
　　　Table　l　shows　both　the　standard　deviation　and　the　average　frequency　of　audit　pur。
chase，　ICS　investment，　effort　selection，　and　asset　purchase　in　each　market．　The　comparison
and　the　statistical　examination　are　made　across　the　5　markets．　As　Table　2　shows，　the　first
hypothesis　receives　very　strong　supPort，　even　if　the　probability　of　incorrect　report　is　so
high　orl　the　low　accuracy　audit　that　managers　can　benefit　from　the　dishonest　behavior，
observing　the　low　frequency　of　ICS　investment　and　costly　audit　in　the　market②．
　　　The　second　hypothesis　also　receives　very　strong　support，　as　Figure　5　and　Table　2
illustrate．　The　frequency　of　ICS　investment　increases　dramatically，　once　the　investment
has　been　public　in　the　market③．　However，　it　decreases　significantly　in　the　market⑤．　The
experience　throughout　the　past　4　markets　might　raise　doubts　in　the　minds　of　managers
about　the　effect　of　ICS　investment　on　the　investors．　Meanwhile，　the　number　of　audit　pur－
chase　is　significantly　higher　in　the　market　＠　than　in　the　market②
　　　The　results　are　against　the　third　hypothesis．　The　number　of　effort　and　asset　purchas－
ing　increases　compared　with　the　market②，　but　not　significantly（Table　3），　which　results
suggest　that　the　transparency　of　ICS　investment　doesn’t　improve　much　the　economic
efficiency．
　　　The　results　are　in　favor　of　the　fourth　and　fifth　hypothesis．　ln　the　market　＠　where　the
investor　can　bring　a　law　suit　against　the　manager，　the　number　of　effort　and　asset　purchase
is　significantly’?奄№??秩@than　in　the　market③At　the　same　time，　in　the　market　＠　where
penalties　are　likely　together　with　a　law　suit　against　the　manager，　the　frequency　of　effort
and　asset　purchase　increases　significantly　in　comparison　with　the　market④．　It　is　worth
noting　that　the　prohibitive　penalties，　which，make　the　expected　payoff　of　dishonest　behavior
always　worse　off　on　the　audit　purchase，　cannot　perfectly　restrain　managers　from　cheating．
　　　As　Table　l　shows，　the　digression　analysis　yields　less　convincing　results．　The　coeffi－
cient　between　the　frequency　of　effort　and　asset　purchase　is　fairly　high，　even　if　auditing　is
?
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Table　l　Average，　Standard　Deviation，　and　Coefficient
（400）
Market ① ② ③ ④
?
ICS　Investment　PrivateICS　Investment　Public
Auditing
tnavailable Auditing　Available
Law　Suit　UnavailableLaw　Suit　Available
No　Penalties
Penalties
hmposed
n 32 32 32 32 32
Audit　Cost（C） 0．5 1 0．5 1 0．5 1 0．5 1
Frequency　of　Audit　Purchase
Standard　Deviation 5，3013，7484，162 4，200 2，3821，72 3，3583，246
Average 14．913，37516．812，96918．50．937517．782，094
Frequency　of　Total　Audit　Purchase
Standard　Deviation 3，441 0，659 1，162 0．4212
Average 17．97 19．78 19．44 19．88
Frequency　of　ICS　Investment
Standard　Deviation3，796 5，885 4，131 5，195 6，647
Average 5，906 6，125 15．97 15．72 10．38
Frequency　of　Effort
Standard　Deviation4，697 3，513 3，538 3，251 2，768
Average 7，500 13．72 14．53 i6．41 18．22
Frequency　of　Asset　Purchase
Standard　Deviation4，454 4，052 2，581 2，723 2，612
Average 10．97 12．69 13．72 15．06 16．22
Coefficient
Effort　and　Asset　Purchase0．7439 0．5263 0．7553 0．8277 0．6759
ICS　Investment　and　Asset　Purchase一〇．2196 一〇．0281 一〇．1007 0．5988 一〇，0067
ICS　Investment　and　Audit　Purchase一〇．3981 0．4595 0．2294一〇．1901
unavailable，　and　lower　once　auditing　is　available，　whereas　suddenly　higher　when　the　ICS
investment　is　public　except　for　the　market⑤where　managers　makes　an　effort　so　fre－
quently（almost　in　every　period）that　the　digression　analysis　would　be　invalid．　The　ad－
verse　or　very　low　coefficient　between　the　frequency　of　ICS　investment　and　asset　purchase
doesn’t　support　an　association　of　these　factors．　The　coefficient　between　the　frequency　of
ICS　investm臼nt　and　audit　purchase　is　difficult　to　evaluate　because　of　almost　unanimous　’
selection　of　the　latter　in　the　market③④⑤．
　　　The　subjects　purchase　in　most　of　the　cases　a　less　costly　audit．　Their　choice　turns　out
to　be　reasonable，　if　the　ICS　investment　is　selected，　because　purchasing　a　costly　audit　would
be　unnecessary　in　such　a　short　period　as　20　at　each　session．　In　particular　an　incorrect
report　will　be　rarely　obtainable，　as　long　as　managers　invest　in　the　ICS　and　make　an　effort，
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Table　2　t－Test　and　Ma皿一Whitney　U’s　Test（ICS　investment　and　Audit　Purchase）
ICS　InvestmentAudit　Purchase
①and②
∫－Statistic（T） 0．1767
ρ・Value（ρ） 0．4302
F－Statistic（T） 2，403
ρ一Value（ρ） 零0．Ol71
Mann－Whitney　U’s　Test　Z－Statistic（Z）0．5438
ρ一Value（P） 0．7067
②and③
‘－Statistic（T） 7，745 2，927
ρ一Value（P） 零串O，0000 零0．0024
F－Statistic（T） 2，029 27．25
ρ一Value（P） 串0．0530 紳0．0000
Mann・Whitney　U’s　Test　Z・Statistic（Z）5，854 2，370
ρ一Value（P） 躰0．0000 零串O．0089
④and⑤
‘－Statistic（T） 3．与83
ρ一Value（ρ） 牌0．0003
F－Statistic（T） 2，589
ρ一Value（ρ） 率掌O．0099
Mann－Whitney　U’s　Test　Z－Statistic（Z）3，323
ρ一Value（P） ＊串O．0004
零Significantly　Different　at　O．05
牌Significantly　Different　at　O．01
??????????
???
① ② 　　③
Market
④ ⑤
Figure　5　Frequency　of　ICS　Investment
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t－Test，　Mann・Whitney　U’s　Test，　and　Krロskal－Wallis　Test
（Effort　and　Asset　Purchase）
（402）
Effort Asset　Purchase
①and②
かStatistic（T） 5，998 3，215
ρ一Value（P） 寧0．0000 躰0，0010
F－Statistic（T） 1，788 1，419
ρ一Value（ρ） 0，111 0．3349
Mann－Whitney　U’s　Test　Z－Statistic（Z）4，740 1，960
ρ・Value（P） 事＊O．0000 寧0，0250
②and③
’－Statistic（T） 0．9220 1，214
ρ一Value（ρ） 0．1800
??????
F－Statistic（T） 1，Ol4 2，465
ρ・Value（P） 0．9685 寧零O．Ol42
Mann－Whitney　U’s　Test　Z－Statistic（Z）0．8526 0．6915
ρ一Value（P） 0．1969 0．2446
③and④
‘－Statistic（T） 2，207 2，026
ρ・Value（ρ） ＊0．0155 串0．0235
F－Statistic（T） 1．1840 1，113
ρ・Value（ρ） 0．6414 0．7669
Mann－Whitney　U’s　Test　Z－Statistic（Z）2，168 1，900
ρ一Value（ρ） 零0．Ol51 孝0．0287
④and⑤
かStatistic（T） 2，774 1，733
ρ一Value（♪） 串宰O．0037 宰0．0440
F・Statistic（T） 1，380 1，087
ρ一Value（ρ） 0．3740 0．8178
Mann－Whitney　U’s　Test　Z・Statistic（Z）2，403 1，813
ρ一Value（P） ＊串O，0081 零0．0349
③and④and⑤
Kruskal－Wallis　Test、序Statistic（H）19．85 12．84
ρ・Value（P） 牌0．0000 料0．0015
　　　　　　　　　寧SignificanUy　Different　at　O．05
　　　　　　　　鱒Significantly　Different　at　O．01
as　well　as　purchase　a　less　costly　audit．　ln　the　market　＠　and⑤　the　number　of　law　suit　is
very　few；0．875　and　O．843　times　at　each　session　in　the　both　markets．　Investors　win　O．4688
times　in　the　market　＠　and　O．3438　in　the　market⑤ln　this　experiment　all　subjects　don’t
necessarily　incline　to　be　a　risk　taker　facing　with　a　chance　of　law　suit　unlike　our　previous
experiment（Kato　2006）．　They　restrain　1　out　of　29　cases　in　the　market　＠　and　4　out　of　31　in
the　market⑤．
（403）
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Figure　6　Selection　of　Effort　over　Time
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Figure　7　Selection　of　Asset　Purchase　over　Time
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　　　Taking　a　look　at　the　selection　of　effort　and　the　asset　purchase　over　time（Figure　6　and
7），　the　frequency　of　mutual　defection　is　always　much　higher　when　auditing　is　unavailable．
The　audit　purchase　could　prevent　it　from　increasing　over　time．　Furthermore，　the　likeli－
hood　of　government　penalties　drives　the　asset　pur’chase　up　to　some　extent　towards　the　end．
4．Concluding　Remarks
The　summary　of　our　experimental　investigation　is　as　follows．
①So　long　as　the　investment　is　private，　managers　are　reluctant　to　invest　in　the　ICS，
　　　while　once　public，　they　are　very　eager　to　do　so．　However，　that　doesn’t　improve
　　　much　the　economic　efficiency，　which　results　don’t　support　necessarily　the　ICS
　　　lnvestment　as　a　slgnal　for　the　manager’s　honesty．　Moreover，　it　suddenly　dimin－
　　　ishes　in　the　market　where　government　penalties　are　likely　together　with　a　law　suit
　　　agalnst　managers．　The　experience　throughout　the　past　4　markets　might　raise
　　　doubts　in　the　minds　of　managers　about　the　effect　of　ICS　investment　on　the　inves－
　　　tors．
②The　possibi豆ity　of　law　suit　prevents　the　mutual　defection　of　manager　and　investor
　　　from　increasing　over　time，　as　our　previous　experimental　study（Kato　2006）shows．
　　　Furthermore，　the　threat　of　government　penalties　on　the　manager’s　dishone6ty
　　　proves　to　be　playing　an　efficient　role　in　inducing　trust　among　managers　and　inves－
　　　tors．
　　　It　i・imp・・tant　t・n．・t・th・t　th・g・v・mm・nt　direct　int・・v・nti・n・・uld　b・highly　．・ffi－
cient　even　without　the　transparency　of　ICS　investment。　It　would　be　a　right　answer　for　the
Japanese　government　to　rely　on　this　kind　of　intervention，　but　what　we　must　be　cautious
about　is　that　even　the　prohibitive　penalties　could　not　totally　eliminate　the　cheatings　which
attraCt　managerS．
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Appendix
1海デbrη3α∫εoπαηd！Instruction
General　Information
　　　You　have　been　given　the　opportunity　to　participate　in　a　study．　The　purpose　of　the
study　is　to　expand　the　knowledge　of　economic　decision　making．　You　have　the　opportunity
to　earn　the　money　in　an　experiment．
Information　about　the　experiment
　　　　You　will　now　participate　in　an　experiment．51aboratory　markets　are　created．　In　the
first　market（market①）auditing　is　unavailable，　while　available　in　others．　The　manager
can　invest　in　the　internal　control　system（ICS）throughout　5　markets，　although　the　invest－
ment　is　unobservable　to　an　investor　in　the　first　2　markets（market　O　and②）．　While　in　the
third　market（market③）both　the　ICS　lnvestment　and　the　audit　purchase　are　public，　in　the
last　2　markets（market④　and⑤）the　investor　can　sue　the　manager　for　his　loss．　In　the
market⑤penalties　are　likely　to　be　imposed　by　the　government　against　the．dishonest
behavior　of　managers．
　　　By　investing　in　the　ICS　at　the　cost　of　O．5　yen，　each　seller　makes　his　attempt　more　likely
to　be　fulfilled．　With　this　investment，　he　can　produce　a　high　quality　asset　with　probability
1／6，but　he　can　improve　this　probability　up　to　5／6　by　making　an　effort　at　the　cost　of　5　yen．
Without　this　investment，　on　the　other　hand，　he　can　produce　it　with　probability　1／5，　but　he
cap　improve　the　probability　only　up　to　4／5　through　his　effort．
　　　The　computer　always　discloses　that　the　asset　quality　is　high．　If　the　seller　wants　to　be
honest，　he　should　choose　an　effort．　When　auditing　is　available，　each　seller　can　purchase　an
audit．　If　he　purchases　it，　the　cost　and　the　audit　report　is　published　at　once，　stating　that　the
asset　quality　is　low　or　high．　The　audit　report　is　always　correct，　when　it　states　that　the　asset
quality　is　low，　but　sometimes　an　incorrect　audit　report　will　be　provided，　when　it　states　that
the　asset　quality　is　high．
　　　In　the　market　from　＠　to⑤，　each　seller　can　purchase　either　a　less　costly　audit　at　the
cost　of　O．5　yen　or　a　more　costly　audit　at　the　cost　of　l　yen．　If　he　doesn’t　invest　in　the　ICS　and
purchases　a　less　costly　audit，　an　incorrect　audit　report　will　be　provided　with　probability
1／3，while　if　he　doesn’t　invest　in　it　and　purchases　a　more　costly　audit，　the　likelihood　de－
creases　to　1／5．　On　the　other　hand，　the　ICS　investment　reduces　the　probability　of　incorrect
report　until　1／5　even　on　the　purchase　of　a　less　costly　audit．　The　purchase　of　a　more　costly
audit　decreases　it　to　as　small　as　l／IO．
　　　All　the　buyer　has　to　do　is　to　choose　a“buy”or“not　buy”in．the　market①②③The
computer　reveals　immediately　whether　he　gained　or　lost．　If　he　buys　a　low　quality　asset，　he
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will　lose　5　yen，　while　if　he　buys　a　high　quality　one，　he　will　gain　5　yen．　ln　the　markets④
and　＠　he　can　sue　the　seller　for　his　loss　at　the　cost　of　3　yen．　With　probability　1／2　he　can　win
and　his　loss　and　the　cost　of　law　suit　will　be　compensated．　With　probability　l／2　he　will　lose
and　put　up　with　himself　the　cost　of　law　suit．　However，　he　will　never　win，　if　the　seller　do－
esn’煤@purchase　an　audit　or　the　audit　report　says　that　the　asset　quality　is　low．
　　　In　the　market⑤the　loss　of　buyer　can　leads　to　penalties　imposed　on　the　seller　with
probability　1／2，　if　he　turns　out　to　be　making　no　effort．　Once　penalties　are　imposed，　he
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should　pay　fines，　namely　10　yen，　to　the　government：Penalties　imposed　on　the　seller　are
bound　to　continue　at　least　in　the　next　period．　He　should　pay　10　yen　as　fines　immediately
and　would　pay　another　10　yen　in　the　next　period，　whenever　the　buyer　loses，　regardless　of
whether　he　made　an　effort　or　not．　These　penalties　would　continue　with　a　half　chance　that
any　subsequent　period　is　last　and　with　certainty　as　long　as　the　seller　doesn’t　purchase　an
audit．　The　disappearance　of　these　effects　is　announced　to　the　both　sides．　The　result　of　law
suit　doesn’t　depend　on　the　fact　of　penalties　imposed．　The　buyer　would　still　lose　with　prob－
ability　1／2，
　　　Each　seller　should　fill　a　form　for　scores　in　order　to　assure　how　much　he　has　gained　or
lost　in　each　round，　since　his　payoff　is　not　revealed　qn　the　computer　terminaL　When　he
makes　an　effort，　he　should　write　down　the　cost（5　yen）in　the　second　column．　When　he
purchases　an　audit，　he　should　also　write　down　the　cost（0．5　yen　or　l　yen）in　the　third
column．
　　　Depending　on　whether　each　buyer　has　botlght　the　asset　or　not，　his　payoff　revealed　on
the　computer　terminal　differs　from－50r十5to　O．　In　the　former　he　should　write　down　lO
in　the　first　column；the　price　that　each　buyer　has　paid　for，　while　in　the　latter　he　should
write　down　O．　In　the　market④and⑤if　the　buyer　wins　the　law　suit，　he　should　write　down
－80utside　the　fifth　column．　ln　the　market　＠　the　seller　should　write－10　as　well，　when－
ever　fines　are　imposed．　His　total　payoff　in　each　session　will　be　automatically　calculated
and　shown　on　the　computer　terminal　after　the　last　round　is　finished．　He　should　confirm　it．
Each　session　includes　20　rounds．
　　　Finally　your　initial　pay　is　fixed　on　how　many　sessions　you　have　played，　regardless　of
your　role；namely　200　yen　a　session．　Your　pay　will　increase　or　decrease　depending　on　your
performance，　The　money　you　have　actually　gained　or　lost　is　the　payoff　revealed　on　the
computer　terminal　or　written　down　on　the　form　multiplied　by　two．　For　example，　a　loss　of
5yen　revealed　on　the　computer　terminal　suggests　that　you　have　actually　lost　10　yen．
